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(71) We, Edwards Laboratories, 
Inc., a corporation organized under the 
laws of the State of California, one of the 
United States of America, of 624 Dyer 
£°?<*, Santa Ana, State of California, 
United States of America, do hereby de- 
clare the invention, for which we pray 
that a patent may be granted to us, and 
the method by which it is to be performed, 
5°„ be P artic uiarly described in and by the 
following statement: — 

This invention relates to an improved 
parallel-jaw spring clip for surgical use 
and ajso to an applicator for placing the 

« clip on a vessel or tissue, e.g., in the 
human body, when treating a patient. 

In many surgical operations a consider- 
able number of spring clips is required to 
ccclude severed blood vessels and for 

m otner purposes. The most common type of 
spring clip has smooth-surfaced swinging 
jaws which are parallel when closed upon 
themselves but which are not parallel in 
the partially spread position they assume 

25 cn a blood vessel. The lack of parallelism 
of tne jaws sometimes makes it difficult to 
completely occlude the vessel to stop 
bleeding. Also, the lack of parallelism and 
the smooth, hard surfaces of the jaws 
create a tendency for the clips to slip off 
the vessel or other tissue. 

Parallel-jaw clamps designed for other 
purposes are not adaptable to surgical use 
because of their size, weight and cost. 
Surgical clips must be small and light m 
weight It is also highly desirable that they 
be sufficiently inexpensive to be used as 
disposable items. Sterilization is costly and 
in the case of parallel-jaw mechanisms, 

«u complete cleaning and sterilization cannot 
be accomplished without taking the clips 
apart. The taking apart and re-assembling 
of a large number of clips after an oper- 
ation is obviously to be avoided. 

45 The clip according to this invention ac- 
flWr—* """ 



complishes complete occlusion of a blood 
vessel, is light in weight, secure in its at- 
tachment to a vessel or other tissue and 
inexpensive to manufacture. It has two 
jaws which remain in parallelism through- 50 
out their opening and closing movements. 
The jaws are mounted on two telescoping 
members which are spring-closed and 
pinch-opened. One or both of the jaws 
may be a toothed hard jaw or one or both 55 
of the jaws may be equipped with a re- 
silient soft jaw element, both types of jaws 
providing complete occlusion of blood 
vessels and secure retention thereon. Since 
the clips are disposable, there is no prob- 60 
lem of cleaning and sterilizing the jaw 
mechanisms, and more reliable sterility is 
achieved. J 
t A special applicator is provided for 
noldmg the clip open and placing it on a 65 
vessel or tissue. The clip and applicator 
have interengaging parts to hold the clip 
fixedly m a selected position relative to 
the applicator. 

Objects of the invention are to provide 70 
an improved surgical clip, to provide a 
clip which subjects a vessel to minimum 
torque and distortion for occlusion to • 
torque and distortion for occlusion, to 'pro- 
vide a clip having parallel jaw movement, 75 
to provide a parallel-jaw spring clip which 
is compact, light in weight and well 
balanced, to provide a clip which is 
sprmg-closed and pinch-opened, to pro- 
vide a clip having either hard or soft jaws 80 
or a combination of hard and soft jaws 
SJSk^ clip of the type 

described which may be inexpensively 
constructed of plastics parts and used as a 
disposable item, and finally to provide an 85 
applicator which will hold the clip in a 
plurality of selected positions. 

According to the present invention there 
£ provided a spnng-close-pinch-open clip 
for clamping objects, comprising a barrel 90 
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having a radial jaw on one end thereof, 
said barrel having a longitudinal slot ex- 
tending from its opposite end to said jaw 
and there being in said barrel a hollow 
5 plunger having a radial jaw on one end 
thereof slidable in said slot; spring seats 
in the respective opposite ends of said 
barrel and said plunger; and a compres- 
sion spring extending through both said 
10 barrel and said plunger and in contact 
with said seats. 

For a beter understanding of the inven- 
tion and to show how the same may be 
carried into effect, reference will now be 
15 made by way of example to the accom- 
panying drawings, in which: — 

Figure 1 is a side view of a hard-jaw 
clip, punched to open position, 

Figure 2 is an enlarged view with parts 
20 in section, shewing the clip in closed posi- 
tion on a blood vessel, 

Figure 3 is a fragmentary top plan view 
of the clip, 

Figure 4 is a view taken on the line 4-4 
25 in Figure 2, 

Figure 5 is a side view of a clip having 
one hard jaw and one soft jaw, 

Figure 6 is a view taken on the line 6-6 
in Figure 5, 
30 Figure 7 is a side view showing a clip 
in the grasp of an applicator. 

Figure 8 is a plan view of Figure 7, 
Figure 9 is an enlarged detail view 
taken on the line 9-9 in Figure 8, and 
35 Figure 10 is an enlarged detail view 
taken on the line 10-10 in Figure 9. 

Referring first to Figure 2, opposed 
jaws 10 and 11 are moulded integrally 
with the inner ends of two telescoping 
40 members 12 respectively. Member 12 may 
be referred to as a plunger and member 
13 a barrel for the plunger. The hollow 
plunger 12 is received within the barrel 

13 and the latter is provided with a longi- 
45 tudinal slot 14 through which the jaw 10 

projects in parallelism with jaw 11. Slot 

14 prevents the two jaws from rotating 
cut of alignment with each other, and the 
sliding fit between the plunger 12 and bar- 

50 rel 13 prevents the outer ends of the jaws 
from spreading apart on a clamped object. 

A cap 15 is secured in the lower end of 
plunger 12 after the plunger has been in- 
serted in the upper end of the barrel as 

55 shown. The parts 10, 11, 12, 13 and 15 
are preferably made of a suitable plastic. 

A metal compression spring 20 is con- 
tained within the plunger and barrel and 
seated on cap 15. A plastic cap 21 having 

60 a spring guide pin 22 is secured in the 
upper end of barrel 13. The upper end of 
spring 20 seats against cap 21 to urge the 
jaws 10 and 11 toward closed position. 
The jaws are separated by manually or 

65 otherwise pinching the caps 15 and 21 as 



shown in Figure 1. The caps form pinch 
grips for convenient grasp between the 
lingers. Barrel 13 is preferably equipped 
with a projection or extension 23, prefer- 
ably having an opening or aperture 24 for 70 
tying the clip to a support, if desired. 

Figure 2 illustrates how a vessel V is 
occluded by the parallel action of the jaws 
10 and 11. When conventional clip jaws 
open with a pivotal movement, they are 75 
not in parallelism in clamped position on 
a vessel whereby one side of the latter 
may be damaged by pinching it excess- 
ively hard in order to completely occlude 
the lumen of the vesseL With the inven- 80 
tive parallel- jaw arrangement, occlusive 
pressure is minimized and it is uniform 
across the vessel with minimum distortion 
thereto. Teeth 25 tend to resist slippage of 
the jaws on the vesseL The parallel rela- 85 
tion of the jaws in clamped position pro- 
duces no forces tending to cause the clip 
to slip off the vessel. 

When conventional jaws are not paral- 
lel in clamped position, a wedging action 90 
results, producing a component of force 
on the vessel in a direction away from the 
vertex of the angle between the jaws. The 
present clip, in contradistinction, is not 
only inherently -table on a clamped ob- 95 
ject but it is afforded means of positive 
retention through teeth 25. 

The embodiment shown in Figures 5 
and 6 is the same as the embodiment just 
described except that the lower jaw 11a 100 
is equipped with a rubber soft jaw ele- 
ment 30. Teeth 25 on the upper jaw are 
arranged along opposite sides of the jaw 
leaving a hollow or channel 31 extending 
between the two rows of teeth. Soft jaw 105 
clement 30 deflects the vessel into channel 
31 to aid in accomplishing complete oc- 
clusion of the vessel with minimum jaw 
pressure, as shown in Figure 6. However, 
the upper jaw 10 may also be equipped HO 
with a soft jaw element 30 to provide a 
clip having two soft jaws, if desired. 

End caps 15 and 21 are provided with 
conical depressions 40 and radial notches 
41 to cooperate with a special clip ap- 115 
plica tor 45 as shown in Figures 7 to 9. 
Applicator 45 is a scissors-type clamp hav- 
ing a jaw 6 integral with a handle portion 
47 and a jaw 48 integral with a handle 
portion 49. These two members are pivit- 120 
ally connected together at 50 and the 
handle portions are equipped with a rat- 
chet locking device 51. 

Each jaw member 46 and 48 has at "its 
extremity a conical projection 55 to fit 125 
conical depressions 40 in the respective 
caps 15, 21 of the clip, and a wedge- 
shaped fin 56 radial to the projection 55 
to engage one of a plurality of radial 
notches 41 in said depressions 40. Thus, 130 
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the clip may be held in any one of a num- 
ber of discrete angular positions relative 
to the applicator as shown in solid and 
broken lines in Figure 8. The engagement 
5 of fins 56 in notches 41 prevents rotation 
cf the dip in the applicator 45. Ratchet 
5 1 holds the clip in open position as 
shewn in Figure 7 until it has been ap- 
plied to a vessel, and the ratchet released 

10 by the operator. 

WHAT WE CLAIM IS:— 
L A spring-close-pinch-open clip for 
clamping objects, comprising a barrel hav- 
ing a radial jaw on one end thereof, said 

15 barrel having a longitudinal slot extend- 
ing from its opposite end to said jaw and 
there being in said barrel a hollow plunger 
having a radial jaw on one end thereof 
shdable in said slot; spring seats in the 

20 respective opposite ends of said barrel and 
said plunger; and a compression spring 
extending through both said barrel and 
sazd plunger and in contact with said 
seats. 

25 2. A clip as claimed in claim 1 and 
further comprising an apertured extension 
one one side of said barrel. 

3. A clip as claimed in claim 1 or 2, 
wherein said seats comprise caps secured 

30 cn said ends of the barrel and the plunger. 

4. A clip as claimed in claim 3, where- 
in said caps have means engageable by an 
applicator for preventing relative rotation 
between the applicator and the clip. 

35 5. A clip as claimed in claim 4, where- 
in said means for preventing relative rota- 
tion includes an external conical depres- 
sion in at least one of said caps and at 
least two radial notches adjoining said de- 

40 pression. 

6. A clip as claimed in any one of 
claims 1 to 5, wherein at least one of said 
jaws has a soft, compressible clamping 
surface. ° 

45 7. A clip as claimed in any one of 
claims 1 to 5, wherein one of said jaws 
has teeth to grip the clamped object. 

8. A clip as claimed in claim 7, where- 
in the other jaw has a soft, compressible 

50 clamping surface. 

9. A clip as claimed in claim 7, where- 
in both jaws have teeth to grip the 
clamped object. 

10. A clip as claimed in any one of 
55 claims 1 to 9, wherein said barrel and said 



plunger constitute a pair of telescoping 
members, said jaws being substantially 
parallel with each other and said spring 
interconnecting said members to close said 
jaws against each other, and wherein the 60 
clip further comprises a pair of pinch grips 
cn said members for opening said jaws. 

11. A clip as claimed, in claim 10 as 
appendant directly or indirectly to claim 

4, wherein said pinch grips are formed by 65 
said caps and have therein said means for 
preventing relative rotation between the 
applicator and the clip proper. 

12. A clip as claimed in claim 5 or 
any one of claims 6 to 11 as appendant 70 
directly or indirectly to claim 5, wherein 
both said caps have external conical de- 
pressions and the depression in one cap 

is oppositely directed with respect to that 
of the other cap. 75 

13. A clip as claimed in claim 
4 or any one of claims 5 to 11 as appen- 
dant directly or indirectly to claim 4, in 
combination with an applicator having a 
pair of jaws, and further comprising clip 80 
engaging means on the applicator jaws ar- 
ranged to fit said means for preventing 
relative rotation. ~ 0 

14. A clip as claimed in claims 12 and 
13, wherein said clip engaging means in- 85 
eludes projections on said applicator jaws, 
arranged to enter said conical depressions, 
and radial fins on said projections each 
arranged to enter one of said notches. 

15. A clip as claimed in claim 13, and 90 
further comprising adjustable means on 
said applicator arranged for locking said 
applicator jaws in any position. 

16. A spring-close-pinch-open clip for 
clamping objects substantially as herein- 95 
before described with reference to Figures 

1 to 4, or 5 and 6 of the accompanying 
drawings. to 

17. A spring-close-pinch-open clip for 
clamping objects in combination with an inn 
applicator tool, substantially as hereinbe- 
fore described with reference to Figures 7 

to 10 of the accompanying drawings. 

HASELTTNE, LAKE & CO., 
Chartered Patent Agents, 
28 Southampton Buildings, 
Chancery Lane, 
London, W.C.2. 
AGENTS FOR THE APPLICANTS. 
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